CRITICAL ITEM8 LIST PROJECT: SRNS (-5 MCIU LLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
gl T ————— ASE'Y NOM : Ass'y PN STTROETZIZ — — —  sweer: g
| FMEA | NAME Q1Y & | FATLURE MODE | FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. sev. | oraving nfr. D on 171 :
DESEGNAT 10N CAUSE END 1TEW CRITICALITY SCREENS:  W/A
4155 0 COMMUTAT [ON MNODE ; DEGRADED DESIGH FEATURES
SCANNER ERRATIC PERFORMANCE, | ---.-...o 00
ary-8 P/N COMMITATION INCREASED
S1140£1295 SCANNER NCTOR TORQUE THE JOINT COMMUTATION SCANNER ASSEMBLY (CSA) IS A MAJOR
OUTPUT. RIPPLE, UNTIL BOUGHT-OUT-PART WHICH IS SUPPLIED BY BEI MOTION SYSTEMS AND
ETTHER ALL MEETS OR EXCEEDS THE REQUIREMENTS OF SPECIFICATION
CAUSE(S): UOMES" OR SPAR-SG.467.
{1) FAILURE “ZEROS"
OF BUS PATTERN ALL EEE PARTS ARE PROCURED TO MILETARY SPECIFICATIONS OR
FILTER, OCCURS, EQUIVALEWT. THE CIRCUITS EMBODY THE USE OF NWB5300.4 (3A)
(2) FAILURE ARM MAY SOLDERING, WITH HO PLATED-THRU HOLES (Z WIRES ARE USED WHERE
OF AMP TAKE AN NECESSARY) AND ALL LAP SOLDER JOINTS, THE EMT FILTER 1S
COMPONENTS. UNEXPECTED PURCHASED TO AN SCD (905-15181), WHICH INCORPORATES
TRAJECTORY. RESCREENTNG INCLUDING THERMAL SHOCK, BURN-IN, AND HERMETICITY
TESTING, AS MELL AS N-RAY OF ALL UNiTS.
WORST CASE
---------- CERAMIC CAPACITORS ARE USED THROUGHOUT. THE BUS CAPACITORS ARE
UNEXPECTED S LEVEL M39014.
HOTION.,
ELECTRICALLY TRE CURRENT LIMIT RESISTOR (LED SOMA) S A TWO WAIT RATING
FROZEN. RURBOS TYPE DEVICE, OPERATING AT A SIRESS LEVEL OF LESS THAN
UMANNUNCEATED. 0.1 T0 GIVE A VERY LOM PROBABILITY OF FAILURE.
CREW ACTION
REQ. COMPARATORS AND OPERATLOWAL AMPLIFIERS ARE STANDARD LINEAR
IRTEGRAYED CIRCULTS WITH MATURE MANUFACTURING TECHNOLOGY.
REDUNDANT PATHS APPLICATION CONSTRAINTS ARE IN ACCORDANCE W1TH
REMATNING SPAR-RNS-PA.003.
N/
!
|
MFUG SUPERCEDTNG DATE: NONE DATE: 11 JuL 91 CIL REV: _D
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CRITICAL ITEMB8 LIST

PROJECT:
ASS'Y NOM

SEHS ﬁE nc!u Iusmu;o)
: WOTOR WOOULE

SYSTEM: MECHANICAL ARM SUBSYSTEM

ASS*'Y P/N: SHEET:

—2

FMEA FNEA | NAME, OTY, & FAILURE NODE FATLURE EFFECT HOMR / FURC. RATIONALE FOR ACCEPTANCE
REF. REV. prauinG nir. AND on 11
DESIGNATION CAUSE END TTEM CRITICALITY SCREENS: N/A
4155 0 COMMUTATION £: DEGRADED ACCEPTANCE VESTS
SCANNER ERRATIC PERFORMANCE, | = ------coll.l0M0
oTY-6 P/N CONMUTATION INCREASED THE JOINTS MOTOR MODULE ASSEMBLY CONSIST OF THE BRAKE
$1140€1295 SCANNER NOTOR TORQUE ASSENBLY, MOTOR ASSEMBLY, TACHOMETER , COMM. SCANNER AND SCU
OUTPUT, RIPPLE, UNTIL ALL OF WHICH ARE EXPOSED 10 AN ACCEPTANCE TEST BY THE VENDOR
EITHER ALL PRIOR 10 ACCEPTANCE 8Y SPAR. THE MOTOR MODULE ASSEMBLY IS
. CAUSE(S): YOMES® OR SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVERONMENT :
(1) FAILURE "2EROS™
2{&2& sstmu © VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
(2) FAILLRE ARM MAY O THERMAL VACUUM: +B5 DEGREES C 10 -25 DEGREES € (1.5
OF ANP TAKE AM CYCLES) | X 104%5 TORR .
COMPONENTS. UNEXPECTED
TRAJECTORY. THE HOTOR MODULE IS INSTALLED IN THE JOINTS ASSEMBLY AND AGAIN
1S EXPOSED TO ANDTHER ACCEPTANCE TEST, WHICH INCLUDES
VORST CASE VIBRATION AND THERMAL VACUUM OF THE SAME APPROXIMATE LEVEL AND
---------- CURAT [OM.
UNEXPECTED
MOTLON, QUALIFICATION TESTS
ELECTRICALLY |  -eeeeeoccaooo.il
FROZEN, A TYPICAL MOTOR MODULE ASSEMBLY WAS TOTALLY QUALIFIED BY SPAR
UNANNUNCIATED FOR YHE LESTED BELOW ENVIRONMENTS. FURTHER, THE BRAKE
CAEM ACTION ASSEMBLY, MOTOR ASSEMBLY, TACHOMETER AND COMM. SCANNER. ARE
REQ., SUBJECTED TO SOME DEGREE'OF QUALIFICATION TESTING BY THE
VENDOR. THE MOTOR MODULE TESTS:
REDUNDANT PATHS
REMATNENG O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 8
WA O THERMAL VACUUN: +96 DEGREE C 10 -36 DEGREE C (8 CYCLES)
t X 10%%4 ToRR
O SHOCK: 20G/11 MS - 3 AXES (6 DIRECTIONS)
O HUMIDITY: TESTED [N SHOULDER JOINT HUMIDLTY TEST
O ENC: WIL-STD-461 AS NODIFIED BY SL-E-0002 (TESTS CSO1,
€502, £S06, CEDY, REO2(N/B), RSO3, RSO4)
FLIGKT CHECKOUT
PORS OPS CHECKLISY (ALL VEHICLES) JSC 16987
.
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CRITICAL ITEMB LISBT PROJECT: SRMS (-5 MCIU INSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
- ASS*Y um!ﬂtﬂTﬁlel: ROBOLE Ass'y p/N: SYWAOET2TZ - sWEET: 3
FMEA FMEA NAME, QTY, & FAILURE NODE FAILURE EFFECT HDMR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. orauing RéF. AND ON 171
DESIGNAT [ON CAUSE END [TEM CRITICALITY SCREENS: N/A
4155 0 COMMUTAT [ON MODE : DEGRADED OA/ INSPECTIONS
SCANNER ERRATIC PERFORMANCE, | = ---eoeerscnaaos
o1Y-6 P/N COMMUTATION INCREASED
S1140€1 SCANNER MCIOR TORQUE UNITS ARE MAJOR BOUCHT OUT PARTS, MANUFACTURED, ASSEMBLED AND
UTPUT. RIPPLE, UNTIL TESTED 7O SPAR DRANINGS AND SPECIFICATIONS UNDER DOCUMENTED
EITHER ALL QUALITY CONTROLS. THESE CONTROLS ARE EXERCISED THROUGHOUT
CAUSE(S): “ONES" OR DESIGN PROCUREMENT  PLANNING, PROCESSING, FABRICATION
(1) FAILURE 42EROS" ASSEMBLY QUALLFECAT1ON AND ACCEPTANCE TESTING. NANDATORY
OF BUS PATTERN INSPECTION POINTS ARE EMPLOYED AS APPRCPRIATE AT VARIOUS
FILYER, OCCURS. LEVELS OF ASSEMBLY AND TEST. SPAR/GOVERNMENT SOURCE INSPECTION
¢2) FAILURE ARM MAY IS ENVOKED ON THE SUPPLIER.
OF AMP TAKE AN .
COMPONENTS. UNEXPECTED EEE PARTS INSPECTION IS PERFORNED AS REQUIRED BY
TRAJECTORY. SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
10 THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
WORST CASE PARTS ARE 100X SCREENED AND BURNED [H, AS A MINIMUM_ AS
---------- REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
UNEXPECTED EEE PARTS ARE 100X RE-SCREENED 1N ACCORDANCE WITH
MOT ION. REQUIREMENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
ELECTRICALLY FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.003 OM A RANDOMLY
FAOZEN. SELECTED 5% OF PARTS, MAMIMUM S5 PIECES, MINIMUN 3 PIECES FOR
un::nguﬂnm. EACH LOT NUMBER/DATE CODE OF PARTS RECENVED.
CAEM ACTION .
REQ. VIRE 1S PROCURED TO SPECTFICATION MIL-W-22759 OR MIL-W-81381
AND TNSPECTED AND TESTED TO NASA JSCMBOBOD STANDARD NUMBER 95A.
REDUNDANT PATHS
REMAINING . RECEIVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
--------------- IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
WA DAMAGE HAS OCCURRED TO PARTS DURING SHEPMENT, THAT TRE
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY IHFORMATION
AND SCREENING DATA CLEARLY IDEMTIFIES ACCEPTABLE PARTS,
PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,
PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGED
OR LIFTING CIRCUIT PADS, CLEANLINESS ETC.
COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AND [NSPECTORS ARE TRAINED
AND CERTIFIED TO NASA NWB 5300.4(3A) STANDARD, AS MODIFIED
BY JSC O8BCOA.
CONFORMAL COATING INSPECTION FOR ADEGUATE PROCESSING IS
PERFORMED USING ULTRAVIOLEY LEGHT TECHNIQUES.
P.C. 8D, [NSTALLATION [NSPECTION, CHECK FOR CORRECT BOARD
ENSTALLATION, ALIGNMENT OF BOARDS, PROPER COWNECTOR CONTACT
MATING, WIRE ROUTING, STRAPPING OF WIRES ETC.,
PRE-CLOSURE THSPECTION, WORKMANSHIP AND CLEAWLINESS
(SPAR/GOVERNMENT REP. - MANDATORY ENSPECTION POINT)
UNITS ARE INSPECTED YO THE APPLICABLE SPAR INSPECTION TEST
PROCEDURE (1TP) PRIOCR TO MOTOR MCOULE INTEGRATION. INSPECTIONS
INCLUDE WORKMANSHIP, CLEANLINESS, DIMENSIONAL EIC.
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CRITICAL ITEMB LIBT PROJECT: SRNS (-5 MCIU INSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
- ASS'Y NOM T E ass'y pyR: SYTZOEVZIL SHEET: &
FMEA FMEA NAME. aty, & FAILURE MODE FAILURE EFFECT HDWR / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV, prauinG abe. AND on 11
- DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: W/A
4155 0 COMMUTATION T DEGRADED .
SCANNER ERAATIC PERFORNANCE, INTEGRATION OF UNIT TO MOTOR MODULE - INSPECTIONS [HCLUDE
QtY-6 P/N COMMUTATION INCREASED GROUNDIMG CHECKS, CONNECTOR FOR BENT PINS, VISUAL,
S1140€1 SCANNER HOTOR TOROUE CLEANLINESS, INTERCONNECT WIRING ETC.
oUTPUT. RIPPLE, UNTIL
EITHER ALL PRE-ACCEPTANCE TEST INSPECTEON, WHICH INCLUDES AN AUDIT OF
CAUSE(S): “ONES" OR LOVER TLER INSPECTION COMPLETION, AS BUILT CONFIGURATION
.t)})mf‘:um: ;:ﬁg:’; VERIFICATION 10 AS DESIGN EYC., (MANDATORY INSPECTICN POINT).
FILTER. OCCURS. A YEST READINESS REVIEM (TRR) WHICH INCLUDES VER1FICATION OF
(2} FAILURE ARH MAY TEST PERSOMMEL, TEST DOCUMENTS, TEST EQUEPMENT CALIBRATION/
OF ANP TAKE AN VAL IDATION sruius AND HARDWARE CONFIGURATION IS CONVENED BY .
CONPONENTS. UNEXPECTED QUALETY ASSURANCE [N CONJUNCTION WITH ENGINEERING
TRAJECTORY . RELIABILITY, COMFIGURATION CONTROL, SUPPLIER AS lﬁPllClBLE,
AND THE GOVEMMEMT REPRESENTATIVE, PRIOR TO THE START OF ANY
WORST CASE FORMAL TESTING (ACCEPTANCE OR QUALTFICATION).
UNEXPECTED ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENY, VIBRATIOW
MOTTON, AND THERMAL-VAC TESTING, (SPAR/GOVERNMENT REP. - MANDATORY
ELECTRICALLY INSPECTION POINT)
FROZEN. .
UNANNUNCIATED. INTEGRATION OF UNIT TO JOINT SRU - INSPECTIONS [NCLUDE
CREM ACTION GROUNDING CHECKS, CONNECTORS FOR SENT OR PUSHBACK
REQ. CONTACTS, VISUAL, CLEANLINESS, ENTERCONNECT WIRING AND
POUER UP TEST TO THE RPPROPRI‘IE JOINT INSPECTION TEST
REDUNDANT PATHS PROCEDURE (1TP) EIC,
REMATNING
--------------- JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
N/A AUDIT OF LOWER TIER IWSPECTION COMPLETION, AS BUILT
COMFIGURATION VERIFICATION 10 AS DESIGN Elc.
J0INT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
VIBRATION AND THERMAL-VAC TESTING.
(SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT).
SRMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHAWICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPNENT TD FORM THE SRHS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, VIRING ROUTING,
INTERFACE COMNECTORS FOR ﬁEN? OR PUSH DACK COMTACTS ETC.
SRI 3 SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
:gllt:?gmcz TEST. (SPAR/GOVERNMENT REP. - MAWDATORY [NSPECTION
i NPT
pooo
| .
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CRITICAL ITEMS8 LISBT PROJECT: SRMS ﬁ-s MCIY msmtgn) SYSTEM: MECHANICAL ARM _SUBSYSTEM

ASS'Y NOM ASS'Y P/R: STWDETZIE SHEET:
FMEA FMEA NANE, QTY, & FAILURE MODE FlllURE EFFECT HDWR / PUNC. RATIONALE FOR ACCEPTANCE
REF. REV, prauinG rér. AND ont 171
DESIGNAT 1ON CAUSE END TTEM CRITICALITY SCREENS: N/A
4155 0 COMMUTAT 10N MODE ; DEGRADED FAILURE HISTORY
SCANNER ERRATIC PERFORMARCE, | = ----ee-e-e--a-.
atY-6 P/N COMMUTATION INCREASED
S1140E1295 SCANNER MOTOR TORQUE THERE HAVE BEER NO rnllunes ASSOCIATED MITH THIS FATLURE
OUTPUT. RIPPLE, UNTIL MODE ON THE SRMS PROGRAM
EITHER ALL
CAUSE(S): HONES" OR
tl) FATLURE uZERQS”
BUS PATTERN
IllEl. OCCURS. .
(2) rnltuni ARM MAY
TAXE AN .
cnuroneuls UNEXPECTED
TRAJECTORY.
WORST CASE
unsxreclsn
ElECIRICIllV
FROZEN.
UNANNUNCIATED.
CREW ACTION
REQ. .
REDUNDANT PATHS
REMAINING
A
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CRITICAL ITEMS8 LIBT PROJECT: SRMS (-5 MCIU JNSTALLED) SYSTEM: MECHANICAL ARM SUBSYSTEM
o e ASS'Y NOM : E Ass*y P/N: STVAUETZYE —  — SHEET: __6
FMEA FMEA | NAME, O1Y, & FALLURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. Rev. | oravlug nér. AND oN 17
DESIGNATION CAUSE END LTEN CRITICALITY SCREENS: N/A
4155 0 COMMUTAT ION MODE ; DEGRADED OPERATIONAL EFFECTS
SCANNER ERRATIC PERFORMANCE,
oTY-6 P/N COMMUTATION JHCREASED - _
S1140£1295 SCANNER MOTOR TORQUE ARM DOES NOT RESPOND PROPERLY TO HAND CONTROLLER COMMANDS OR
QUTPUT. RIPPLE, UNTIL AUTO SEQUENCES. CREW INHERENTLY COMPENSATES FOR ANY UNDESIRED
EITHER ALL ARK TRAJSECTORY IN MANUAL AUGMENTED MODES.
CAUSE(S): "ONESY OR
(1) FAIEURE “ZEROS™ CREM ACTION
OF BUS PATEERN | -eeeeae
FILTER, OCCURS,
(2) FAILURE ARM MAY APPLY BRAKES. SELECT BACKUP.
OF ANP TAKE AN \
COMPONEMTS. UNEXPECTED CREW TRAINING
TRAJECTORY, |  ~eseeceeoaae.
WORST CASE THE CREW WILL BE TRAINED 7O OBSERVE WHETHER THE ARM IS
---------- NESPONDING PROPERLY 10 COMMANDS. IF IT ISH'T, APPLY BRAKES.
UNEXPECTED
MOT 10N,
ELECTRICALLY MISSION CONSTRAINT
FROZEN, | eeeeieeaeeoiienl.
UNANRUNCTATED . -
CREW ACTION OPERATE UNDER VERNIER RATES WITHIM 10 FT OF STRUCTURE. THE
REQ. OEPRATOR MUST BE ABLE TO DETECT THAT THE ARM IS RESPONDING
PROPERLY TO COMMANDS VIA UINDOW AND/OR CCTV VIEWS DURING ALL
REDUNDANT PATHS ARM OPERATIONS,
REMATNING AUTO TRAJECTORIES MUST BE DESIGNED TO COME NO CLOSER THAN S FT
--------------- FROM STRUCTURE. ,
H/A
OMASD OFFLINE
% COMPUTER SUPPORTED MODE WLTH ELBOM DEMATED
DRIVE ALL JGINTS. VERIFY JOINT MOTION.
OMRSD ONLINE INSTALLATION
NONE
OMRSD OMLINE TURNAROUND
IN SINGLE HODE DRIVE ALL JOINTS.
_ VERIFY TACHOMETER SIGNATURE.
i |
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